This hydraulic carriage was used successfully in many operations involving installation and removal of the mirror and resulted in a great saving of man-hours of rigging time.
PROBLEM STATUS
This is an interim report on the problem; work on this problem is continuing. The mirror was to be mounted on an angle of 45 degrees by means of a cylindrical casting having one right angle' base for attachment to the airship and one 45-degree base for attachment to the mirror backup structure. The entire assembly was to be mounted inside a conical wind screen 30 feet in diameter at the base. Clearance beneath this cone, when the airship was moored in a horizontal position, was approximately five feet. One answer to this problem was a carriage meeting the following requirements.
(a) It must support the mirror in a horizontal, face-down position with low enough vertical clearance to pass beneath the screen.
(b) It must have a movable deck hinged or pivoted at one end for raising the mirror to the required 45-degree angle.
(c) It must have provision for hoisting the mirror up the incline to the required mounting height.
(d) It must use commercial equipment whenever possible since the operational nature of the installation put time limits on the 'design of this unit, After consideration of many alternative's, it was decided to utilize a dump truck principle''(l) to raise the equipment to the required angle. A commercial dump truck hoist, powered by a 5-hp motor, was mounted in a heavy base constructed of angle iron. The base was rigidized with 'I" beam cross members and mounted on casters. A one ton capacity electric chain hoist was utilized to pull the mirror -up the incline. Figure . 1 is a schematic drawing which illustrates the use of the hydraulic carriage tQ install this optical equipment in the airship. - The carriage was tested both at the .Laboratory and in the field and performed satisfactorily using a 3000-pound test load. 'Use of the carriage on numerous occasions for installation-and removal of the mirror indicates that improvements could be made in-providing a finer adjustment for the hydraulic hoist unit. Despite this drawback, the hydraulic carriage has proved a very useful tool for airship installation of this optical equipment. (2) is clearly visible. The S-shaped side rails of the hoist which would normally be attached to a dump truck body have been welded to 2 pieces of 6-inch channel iron, running the entire length of the roller deck, The hoist is supported by six 'I" beams, 6 inches in height, running crosswise to the hoist and welded to a 4 x 4-inch angle iron frame. ,Nine' steel casters', 12' inch in diameter, support the carriage and allow it to move easily in any direction.
The hoist unit has a capacity of 5 tons when used with a truck body length of 14 feet. Here the body length is 16 feet but its load is evenly distributed about a center of gravity approximately 12 feet from the pivot point when the wood skid is raised to the limit of its travel. Thus, the capacity is lowered to about 3 tons, giving a factor of safety of 3 when used with a load of less than 1 ton.
The hydraulic cylinder has a 7-inch-diameter bore and a 15-inch stroke and uses number 10 motor' oil as fluid. A lever-operated threeway control valve permits raising, lowering or holding at any point. A 5-hp gearmotor (3}, which is visible to the left of the switch box, drives the hydraulic pump with an output speed of 520 rpm. Electrical Hoist Unit. Mounted near the top of the roller deck, Figure 2(b) ,is an electric chain hoist (4), one top capacity, which is used to draw the wood skid up the incline. This hoist is push-button controlled& and uses a 1/2-hp motor. The speed of travel up the incline is cqnstant at 9 feet/minute. Figure 2(c) shows the hydraulic carriage in the raised position with the wood skid drawn up to the limit of its travel. A preset lock mechanism in the chain hoist stops the wood skid at the end of the roller deck and prevents damage to the airship during assembly. Sockets are provided for braking bars which are used to lock the roller deck in position when it has been raised to the 45-degree angle. These bars, which are not shown in the picture, are made of 2-inch-diameter steel pipe and have a screwthread adjustment at one end to permit slight variation of height. Metal rails are attajhed to the wood skid and these ride on 1.5-inch-diameter steel rollers, 58 in all, which are attached to the roller deck.
CONC LUSION
This hydraulic carriage has proved its value on many separate occasions for installbg and removing optical equipment. It has saved many man-hours of rigging which would otherwise be required. Above all it has insured the safety of expensive and delicate optical equipment, which in this installation, is a paramount consideration. 
